Sex differences in retinal microvasculature through puberty in type 1 diabetes: are girls at greater risk of diabetic microvascular complications?
Adolescent females with type 1 diabetes (T1D) are reported to have greater risk of early microvascular complications than males. We hypothesize sex differences in retinal vascular geometry (RVG) through puberty are associated with earlier-onset microvascular complications. Prepubertal patients (n = 64, 35 male) with T1D, complication-free at baseline, were followed through to sexual maturity with detailed Tanner-staging and repeated diabetes complications assessments. Retinal vascular geometry from digitized retinal photographs at each visit was assessed using a semiautomated computer program. Determinants of RVG measurements (pre-, during, and post puberty) were explored using generalized estimating equations (GEE). Factors associated with time to onset of retinopathy and albumin excretion rate (AER) were examined using multivariable Cox regression. Median follow-up was 7.2 years. Retinopathy developed in 69% and elevated albumin excretion in 56%. In multivariable GEE, female sex was associated with wider venular caliber (prepuberty: lowest-quartile, odds ratio 0.40 [95% confidence interval: 0.17, 0.96]); P = 0.04) and lower arteriolar length-to-diameter-ratio (LDRa) (during puberty: lowest-quartile 2.87 [1.01, 8.13]; P = 0.047 and post puberty: 2.93 [0.96, 8.64]; P = 0.06). In Cox-regression, females developed retinopathy earlier than males (8.1 vs. 9.6 years; P = 0.002). Female sex (hazard ratio [HR] 3.8 [1.6-8.6]; P = 0.002) and growth velocity (1.3 [1.1-1.5]; P = 0.001) were associated with earlier retinopathy. This is the first longitudinal study to repeatedly examine RVG through puberty in youth with T1D. Sex dimorphism was observed. Female sex was associated with lower LDRa, wider venules, and earlier onset of retinopathy. These RVG patterns have been associated with incident microvascular complications but did not reach statistical significance in this study. Larger studies are needed to investigate the RVG, microvascular complications, and sex associations early in the course of T1D.